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/* ABSTRACT : 



The invention provides a method of synthesizing oligonucleotides having random tuplets 
using individual monomers. The steps consist of: (1) sequentially coupling monomers on 
separate supports to form at least two different tuplets, the coupling is performed in 
separate reaction vessels; (2) mixing the supports from the reaction vessels; (3) dividing 
the mixed supports into two or more separate reaction vessels; and (4) repeating steps (l) 
through (3) one or more times in the reaction vessels of step (3) , wherein the last step 
ends at step (2) . Additionally, the oligonucleotides can be cleaved from the supports. 

22 Claims, 2 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 2 

BRIEF SUMMARY: 



BACKGROUND OF THE INVENTION 

This invention relates generally to oligonucleotide synthesis and, more particularly, to 
methods of synthesizing oligonucleotides having random codons using individual monomers. 

The speed and availability of automated nucleic acid synthesis has led to rapid 
technological advances in biological research. For example, the availability of synthetic 
primers for sequencing has permitted researchers to decrease their time and labor involved 
in sequencing a particular nucleic acid by approximately sixty percent. Another technology 
which is facilitated by synthetic oligonucleotides is the polymerase chain reaction (PGR) . 
This technique, which involves the exponential amplification of sequences between two 
synthetic primers, offers unprecedented detection levels and permits genetic manipulation 
of the amplified sequence. Further, the availability of synthetic primers allows a variety 
of genetic manipulations to be performed with relatively simple procedures, including 
site-specific mutagenesis and the custom design of genetic vectors. 

Sequences to be cloned are also routinely modified with synthetic oligonucleotides. The 
modifications of either vector or insert sequence can range from the addition of a simple 
sequence encoding a restriction enzyme site to more complicated schemes involving 
modifying the translation product of the cloned sequence with a specific peptide or a 
variety of peptide sequences. Thus, these technological advances associated with synthetic 
oligonucleotides has afforded researchers many opportunities to study diverse biological 
phenomenon in greater detail and with greater speed and accuracy. 

Oligonucleotide synthesis proceeds via linear coupling of individual monomers in a 
stepwise reaction. The reactions are generally performed on a solid phase support by first 
coupling the 3* end of the first monomer to the support. The second monomer is added to 
the 5' end of the first monomer in a condensation reaction to yield a dinucleotide coupled 
to the solid support. At the end of each coupling reaction, the by-products and unreacted, 
free monomers are washed away so that the starting material for the next round of 
synthesis is the pure oligonucleotide attached to the support. In this reaction scheme, 
the stepwise addition of individual monomers to a single, growing end of a oligonucleotide 
ensures accurate synthesis of the desired sequence. Moreover, unwanted side reactions are 
eliminated, such as the condensation of two. oligonucleotides, resulting in high product 
yields . 

In some instances, it is desired that synthetic oligonucleotides have random nucleotide 
sequences. This result can be accomplished by adding equal proportions of all four 
nucleotides in the monomer coupling reactions, leading to the random incorporation of all 
nucleotides and yields a population of oligonucleotides with random sequences. Since all 
possible combinations of nucleotide sequences are represented within the population, all 
possible codon triplets will also be represented. If the objective is ultimately to 
generate random peptide products, this approach has a severe limitation because the random 
codons synthesized will bias the amino acids incorporated during translation of the DNA by 
the cell into polypeptides. 

The bias is due to the redundancy of the genetic code. There are four nucleotide monomers 
which leads to sixty- four possible triplet codons. With only twenty amino acids to 
specify, many of the amino acids are encoded by multiple codons. Therefore, a population 
of oligonucleotides synthesized by sequential addition of monomers from a random 
population will not encode peptides whose amino acid sequence represents all possible 
combinations of the twenty different amino acids in equal proportions. That is, the 
frequency of amino acids incorporated into polypeptides will be biased toward those amino 
acids which are specified by multiple codons. 



f £p alleviate amino acid bias due to the redundancy of the genetic code, the 
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ART-UNIT: 184 

PRIMARY- EXAMINER: Patterson, Jr.; Charles L. - 
ATTY- AGENT- FIRM: Foley & Lardner 
ABSTRACT : 

Novel hybrid thermostable (1 , 3-1, 4) - . beta . -glucanases, their use in food manufacturing and 
feed manufacturing, DNA fragments encoding such glucanases, organisms expressing the DNA 
fragments and a method for producing the thermostable (1, 3-1,4) - .beta. -glucanases. Hybrid 
fusion genes encoding Bacillus (1, 3-1, 4) - .beta . -glucanases were constructed, the gene 
products of which are more thermostable than any (1, 3-1, 4) - .beta. -glucanase known until 
now. The hybrid genes were constructed by reciprocal exchanges of the amino -terminal and 
carboxy- terminal parts of the . beta . -glucanase encoding genes from Bacillus 
amyloliquefaciens and Bacillus macerans . The resulting thermostable 
(1, 3-1, 4) - .beta . -glucanases retain a significant enzymatic activity at temperatures 
exceeding 6 5. degree. C. and at pH values below 5.0. 

72 Claims, 15 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 15 

BRIEF SUMMARY: 



FIELD OF INVENTION 

The present invention relates to novel thermostable (1, 3-1, 4) - .beta. -glucanases, the use 
of novel thermostable (1, 3-1,4) - .beta. -glucanases, DNA fragments encoding such glucanases, 
organisms expressing the DNA fragments and a method for producing the thermostable 
(1,3-1,4)-. beta . -glucanases . 

TECHNICAL BACKGROUND 

(1, 3-1, 4) - .beta . -glucanases are used in the manufacture of different food products and 
animal feed and as subsidiary materials in biological research when it is necessary to 
cleave the .beta. -glycosidic linkages in (1 , 3-1, 4) - .beta . -glucans . Especially in the 
brewing industry the use of such glucan hydrolyzing enzymes permits the application of 
larger proportions of raw grain in substitution for the use of malt, without this causing 
any trouble in the filtration due to high viscosity of the mash which may be caused by an 
increased amount of glucan compounds. 

The mixed linked (1, 3-1, 4) - .beta. -glucans constitute the major part of the endosperm cell 
walls of cereals like oat and barley. They may cause severe problems in the brewing 
industry such as reduced yield of extract and lowered rates of wort separation or beer 
filtration. Remaining .beta . -glucans in the finished beer may lead to the formation of 
hazes and gelatinous precipitates (Godfrey, 1983). Barley (1, 3-1, 4) - .beta. -glucanases (EC 
3.2.1.73) are synthesized in the scutellum and the aleurone layer during the early stages 
of germination of seeds (McFadden et al., 1988). However, a large proportion of the malt 
.beta. -glucanase is irreversibly heat inactivated during kilning and the remaining 
activity is rapidly destroyed during mashing (Loi et al., 1987). 

It has long been known that the viscosity of the wort can be reduced by using 
.beta. -glucanases from mesophilic Bacillus strains, e.g. from Bacillus amyloliquefaciens 
or Bacillus subtilis. A serious disadvantage with the known glucanases is their 
temperature sensitivity, which implies that they are only effective during the early phase 
of the mashing process. Later on when temperatures are above 65. degree. C. their activity 
is reduced substantially. 

In an attempt to obtain a more thermostable glucanase, the gene from Bacillus macerans 
encoding glucanase was introduced into Bacillus subtilis in order to express the gene in 
this organism (DD Patent Application WP C12N/315 706 1). However, at 70. degree. C. this 
glucanase is also rapidly and irreversibly denatured. Another drawback to the known 
glucanases in relation to the brewing process is that these glucanases do not exert their 
full activity in the pH range from 4 to 5 which is the normal condition during mashing. 
For example the activity of the Bacillus .beta . -glucanase at pH 4.6 is only 2 0% of that 
between 6 and 7. Furthermore, the stability is reduced when the glucanase is incubated at 
pH 4. 

The best characterized bacterial (1, 3-1, 4) - .beta. -glucanases are those from Bacillus 
subtilis and B. amyloliquefaciens where the genes encoding the enzymes have been c ^<3ft§$ 0 6:45 PM 



Record Display Fornj 



FP_doc_l=PTFFULL 



End of Result Set 



□ 



Generate Collection 



L3: Entry 2 of 2 File: USPT 

US -PAT-NO: 5523388 

DOCUMENT- IDENTIFIER: US 5523388 A 

TITLE: Methods of synthesizing oligonucleotides with random codons 
DATE -IS SUED : June 4, 1996 



Jun 4, 1996 



INVENTOR- INFORMATION : 
NAME 

Huse; William D. 



CITY 
Del Mar 



STATE 
CA 



ZIP CODE 
N/A 



COUNTRY 
N/A 



ASSIGNEE INFORMATION: 

NAME CITY STATE ZIP CODE COUNTRY TYPE CODE 

Ixsys, Inc. San Diego CA N/A N/A 02 

APPL-NO: 8/ 396346 

DATE FILED: February 27, 1995 

PARENT -CASE: 

This application is a continuation of application Ser. No. 08/071,1473, filed on Jun. 4, 
1993, which is abandoned, which is a continuation of application Ser. No. 07/990,3 55, 
filed on Dec. 14, 1992 (U.S. Pat. No. 5,264,563), which is a continuation of Ser. No. 
07/573,648, filed on Aug. 24, 1990, which is abandoned. 

INT-CL: [6] C07H 21/02, C07H 21/04 

US-CL-ISSUED: 536/22.1; 536/25.3, 536/25.31, 536/25.33, 536/25.34 
US -CL- CURRENT: 536 / 22.1 ; 536 / 25.3 , 536 / 25.31 , 536 / 25.33 , 536 / 25.34 



FIELD-OF- SEARCH: 
REF- CITED: 



536/22.1, 536/25.3, 536/25.31, 536/25.33, 536/25.34 



U.S. PATENT DOCUMENTS 



Search Selected 



Search ALL 





PAT-NO 


ISSUE-DATE 


PATENTEE -NAME 


□ 


4458066 


July 1984 


Caruthers et al 


□ 


4500707 


February 1985 


Caruthers et al 


□ 


5082767 


January 1992 


Hatfield et al . 


□ 


5264563 


November 1993 


Huse 



US-CL 
536/27 

536/25.3 

435/6 

536/25.3 



FOREIGN -PAT -NO 
383620 



FOREIGN PATENT DOCUMENTS 

PUBN-DATE 
February 1990 



COUNTRY 
EPX 



1 of 9 



OTHER PUBLICATIONS 

Cwirla, Steven E. et al . , "Peptides on phage: A Vast Library of Peptides for Identifying 
Ligands." Proc. Natl. Acad. Sci. USA. 87:6378-6382. 

Devlin, James J. et al . , "Random Peptide Libraries: A Source of Specific Protein Binding 
Molecules." Science 249:404-406 (1990). 

Scott, Jamie K. and Smith, George P. "Searching for Peptide Ligands with an Epitope 
Library." Science 249:386-390 (1990). 



10/12/00 6:46 PM 



ReccJS*Bfc£ayftnnD. et al . "Tuplet ^alysi^j^aaflj^^ 

Indexes #2958. (1983). " ~ 

Adams, Roger L . et al . The Biochemistry of the Nucleic Acids. Publisher: Chapman and Hall, 
r /London and New York. pp. 11-12 (1986). 
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ABSTRACT : 



The invention provides a method of synthesizing oligonucleotides having random tuplets 
using individual monomers. The steps consist of: (1) sequentially coupling monomers on 
separate supports to form at least two different tuplets, the coupling is performed in 
separate reaction vessels; (2) mixing the supports from the reaction vessels; (3) dividing 
the mixed supports into two or more separate reaction vessels; and (4) repeating steps (1) 
through (3) one or more times in the reaction vessels of step (3) , wherein the last step 
ends at step (2) . Additionally, the oligonucleotides can be cleaved from the supports. 

20 Claims, 2 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 2 

BRIEF SUMMARY: 



BACKGROUND OF THE INVENTION 

This invention relates generally to oligonucleotide synthesis and, more particularly, to 
methods of synthesizing oligonucleotides having random codons using individual monomers. 

The speed and availability of automated nucleic acid synthesis has led to rapid 
technological advances in biological research. For example, the availability of synthetic 
primers for sequencing has permitted researchers to decrease their time and labor involved 
in sequencing a particular nucleic acid by approximately sixty percent. Another technology 
which is facilitated by synthetic oligonucleotides is the polymerase chain reaction (PCR) . 
This technique, which involves the exponential amplification of sequences between two 
synthetic primers, offers unprecedented detection levels and permits genetic manipulation 
of the amplified sequence. Further, the availability of synthetic primers allows a variety 
of genetic manipulations to be performed with relatively simple procedures, including 
site-specific mutagenesis and the custom design of genetic vectors. 

Sequences to be cloned are also routinely modified with synthetic oligonucleotides. The 
modifications of either vector or insert sequence can range from the addition of a simple 
sequence encoding a restriction enzyme site to more complicated schemes involving 
modifying the translation product of the cloned sequence with a specific peptide or a 
variety of peptide sequences. Thus, these technological advances associated with synthetic 
oligonucleotides has afforded researchers many opportunities to study diverse biological 
phenomenon in greater detail and with greater speed and accuracy. 

Oligonucleotide synthesis proceeds via linear coupling of individual monomers in a 
stepwise reaction. The reactions are generally performed on a solid phase support by first 
coupling the 3' end of the first monomer to the support. The second monomer is added to 
the 5' end of the first monomer in a condensation reaction to yield a dinucleotide coupled 
to the solid support. At the end of each coupling reaction, the by-products and unreacted, 
free monomers are washed away so that the starting material for the next round of 
synthesis is the pure oligonucleotide attached to the support. In this reaction scheme, 
the stepwise addition of individual monomers to a single, growing end of a oligonucleotide 
ensures accurate synthesis of the desired sequence. Moreover, unwanted side reactions are 
eliminated, such as the condensation of two oligonucleotides, resulting in high product 
yields . 

In some instances, it is desired that synthetic oligonucleotides have random nucleotide 
sequences. This result can be accomplished by adding equal proportions of all four 
nucleotides in the monomer coupling reactions, leading to the random incorporation of all 
nucleotides and yields a population of oligonucleotides with random sequences. Since all 
possible combinations of nucleotide sequences are represented within the population, all 
possible codon triplets will also be represented. If the objective is ultimately to 
generate random peptide products, this approach has a severe limitation because the random 
codons synthesized will bias the amino acids incorporated during translation of the DNA by 
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A method for delivering an isolated polynucleotide such as DNA or RNA, to the interior of 
y*' a cell in a mammal comprising the injection of an isolated polynucleotide into a muscle of 
the mammal where the polynucleotide is taken up by the cells of the muscle and exerts a 
therapeutic effect on the mammal. The method can be used to deliver a therapeutic 
polypeptide to fhe cells of the mammal, to provide an immune response upon in vivo 
translation of the polynucleotide, to deliver antisense polynucleotides, to deliver 
receptors to the cells of the mammal or to provide transitory gene therapy. 

11 Claims, 10 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 9 

BRIEF SUMMARY: 



BACKGROUND OF THE INVENTION 

The present invention relates to introduction of naked DNA and RNA sequences into a 
vertebrate to achieve controlled expression of a polypeptide. It is useful in gene 
therapy, vaccination, and any therapeutic situation in which a polypeptide should be 
administered to cells in vivo. 

Current research in gene therapy has focused on "permanent" cures, in which DNA is 
integrated into the genome of the patient. Viral vectors are presently the most frequently 
used means for transforming the patient's cells and introducing DNA into the genome. In an 
indirect method, viral vectors, carrying new genetic information, are used to infect 
target cells removed from the body, and these cells are then re- implanted. Direct in vivo 
gene transfer into postnatal animals has been reported for formulations of DNA 
encapsulated in liposomes and DNA entrapped in proteoliposomes containing viral envelope 
receptor proteins (Nicolau et al . , Proc. Natl. Acad Sci USA 80:1068-1072 (1983); Kaneda et 
al., Science 243:375-378 (1989); Mannino et al . , Biotechniques 6:682-690 (1988). Positive 
results have also been described with calcium phosphate co-precipitated DNA (Benvenisty 
and Reshef Proc. Natl. Acad Sci USA 83:9551-9555 (1986)). 

The clinical application of gene therapy, as well as the utilization of recombinant 
retrovirus vectors, has been delayed because of safety considerations. Integration of 
exogenous DNA into the genome of a cell can cause DNA damage and possible genetic changes 
in the recipient cell that could predispose to malignancy. A method which avoids these 
potential problems would be of significant benefit in making gene therapy safe and 
effective . 

Vaccination with immunogenic proteins has eliminated or reduced the incidence of many 
diseases; however there are major difficulties in using proteins associated with other 
pathogens and disease states as immunogens. Many protein antigens are not intrinsically 
immunogenic. More often, they are not effective as vaccines because of the manner in which 
the immune system operates. 

The immune system of vertebrates consists of several interacting components. The best 
characterized and most important parts are the humoral and cellular (cytolytic) branches. 
Humoral immunity involves antibodies, proteins which are secreted into the body fluids and 
which directly recognize an antigen. The cellular system, in contrast, relies on special 
cells which recognize and kill other cells which are producing foreign antigens. This 
basic functional division reflects two different strategies of immune defense. Humoral 
immunity is mainly directed at antigens which are exogenous to the animal whereas the 
cellular system responds to antigens which are actively synthesized within the animal. 

Antibody molecules, the effectors of humoral immunity, are secreted by special B lymphoid 
cells, B cells, in response to antigen. Antibodies can bind to and inactivate antigen 
directly (neutralizing antibodies) or activate other cells of the immune system to destroy 
the antigen. 

Cellular immune recognition is mediated by a special class of lymphoid cells, the 
cytotoxic T cells. These cells do not recognize whole antigens but instead they respond to 
degraded peptide fragments thereof which appear on the surface of the target cell bound to 
proteins called class I major histocompatibility complex (MHC) molecules. Essentially all 
nucleated cells have class I molecules. It is believed that proteins produced within the 
cell are continually degraded to peptides as part of normal cellular metabolism. These 
fragments are bound to the MHC molecules and are transported to the cell surface. Thus the 
cellular immune system is constantly monitoring the spectra of proteins produced in all 
cells in the body and is poised to eliminate any cells producing foreign antigens. 

Vaccination is the process of preparing an animal to respond to an antigen. Vaccination is 
more complex than immune recognition and involves not only B cells and cytotoxic T cells 
^ut other types of lymphoid cells as well. During vaccination, cells which recognizj^ ^e 
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A composition of matter comprising a plurality of procaryotic cells containing diverse 
combinations of first and second DNA sequences encoding first and second polypeptides 
which form a heteromeric receptor exhibiting binding activity toward a preselected 
molecule, said heteromeric receptors being expressed on the surface of filamentous 
bacteriophage . 
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ABSTRACT : 

A general method for vaccinating against any pathogen is presented. The method utilizes 
expression library immunization, where an animal is inoculated with an expression library 
constructed from fragmented genomic DNA of the pathogen. All potential epitopes of the 
pathogen's proteins are encoded in its DNA, and genetic immunization is used to directly 
introduce one or more expression library clones to the immune system, producing an immune 
response to the encoded protein. Inoculation of expression libraries representing portions 
of the Mycoplasma pulmonis genome was shown to protect mice from subsequent challenge by 
this natural pathogen. Protection against Listeria was also obtained using the method. 

30 Claims, 14 Drawing figures Exemplary Claim Number: 1 
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The present invention is directed to a process for the production of a peptide, 
polypeptide, or protein having a predetermined property. In accordance with one 
embodiment, the process begins by producing by way of synthetic polynucleotide coupling, 
stochastically generated polynucleotide sequences. A library of expression vectors 
containing such stochastically generated polynucleotide sequences is formed. Next, host 
cells containing the vectors are cultured so as to produce peptides, polypeptides, or 
proteins encoded by the stochastically generated polynucleotide sequences. Screening or 
selection is carried out on such host cells to identify a peptide, polypeptide, or protein 
produced by the host cells which has the predetermined property. The stochastically 
generated polynucleotide sequence which encodes the identified peptide, polypeptide, or 
protein is then isolated and used to produce the peptide, polypeptide, or protein having 
the predetermined property. 

48 Claims, 0 Drawing figures Exemplary Claim Number: 1 
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The present invention is directed to a process for the production of a peptide, 
polypeptide, or protein having a predetermined property. In accordance with one 
embodiment, the process begins by producing by way of synthetic polynucleotide coupling, 
stochastically generated polynucleotide sequences. A library of expression vectors 
containing such stochastically generated polynucleotide sequences is formed. Next, host 
cells containing the vectors are cultured so as to produce peptides, polypeptides, or 
proteins encoded by the stochastically generated polynucleotide sequences. Screening or 
selection is carried out on such host cells to identify a peptide, polypeptide, or protein 
produced by the host cells which has the predetermined property. The stochastically 
generated polynucleotide sequence which encodes the identified peptide, polypeptide, or 
protein is then isolated and used to produce the peptide, polypeptide, or protein having 
the predetermined property. 
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A method of synthesizing isolated, soluble peptides having constrained secondary structure 
in solution is described herein. The peptides are encoded by expressible oligonucleotides 
having a desirable bias of random codon sequences . 

37 Claims, 28 Drawing figures Exemplary Claim Number: 1 
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Polynucleotides associated with virulence in mycobacteria, and particularly a fragment of 
DNA isolated from M. bovis that contains a region encoding a putative sigma factor. Also 
provided are methods for a DNA sequence or sequences associated with virulence 
determinants in mycobacteria, and particularly in M. tuberculosis and M. bovis. The 
invention also provides corresponding polynucleotides associated with avirulence in 
mycobacteria. In addition, the invention provides a method for producing strains with 
altered virulence or other properties which can themselves be used to identify and 
manipulate individual genes. 

3 Claims, 34 Drawing figures Exemplary Claim Number: 1 
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The invention provides a method of synthesizing oligonucleotides having random tuplets 
using individual monomers. The steps consist of: (1) sequentially coupling monomers on 
separate supports to form at least two different tuplets, the coupling is performed in 
separate reaction vessels; (2) mixing the supports from the reaction vessels; (3) dividing 
the mixed supports into two or more separate reaction vessels; and (4) repeating steps (1) 
through (3) one or more times in the reaction vessels of step (3) , wherein the last step 
ends at step (2) . Additionally, the oligonucleotides can be cleaved from the supports. 

4 Claims, 2 Drawing figures Exemplary Claim Number: 1 
Number of Drawing Sheets : 2 



ABSTRACT : 



1 of 1 



10/12/00 6:57 PM 



Record Display Ford 



l&p_doc_l=PTFREV 



End of Result Set 



□ 



Generate Collection 



L14: Entry 2 of 2 



File: USPT 



Sep 29, 1998 



US -PAT -NO: 5814476 

DOCUMENT- IDENTIFIER: US 5814476 A 

TITLE: Process for the production of stochastically-generated transcription or translation 
products 

DATE- ISSUED: September 29, 1998 
INVENTOR- INFORMATION :- 

NAME CITY STATE ZIP CODE COUNTRY 

Kauffman; Stuart Alan Bryn Mawr PA N/A N/A 

Ballivet; Marc Geneva N/A N/A CHX 

US -CL- CURRENT: 435 / 69.1 ; 435 / 320.1 , 435/6, 435/7.1, 435 / 91.1 , 530/300, 530/350, 536 / 23.1 



The present invention is directed to a process for the production of a peptide, 
polypeptide, or protein having a predetermined property. In accordance with one 
embodiment, the process begins by producing by way of synthetic polynucleotide coupling, 
stochastically generated polynucleotide sequences. A library of expression vectors 
containing such stochastically generated polynucleotide sequences is formed. Next, host 
cells containing the vectors are cultured so as to produce peptides, polypeptides, or 
proteins encoded by the stochastically generated polynucleotide sequences. Screening or 
selection is carried out on such host cells to identify a peptide, polypeptide, or protein 
produced by the host cells which has the predetermined property. The stochastically 
generated polynucleotide sequence which encodes the identified peptide, polypeptide, or 
protein is then isolated and used to produce the peptide, polypeptide, or protein having 
the predetermined property. 

107 Claims, 0 Drawing figures Exemplary Claim Number: 1 
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The present invention is directed to a process for the production of a peptide, 
polypeptide, or protein having a predetermined property. In accordance with one 
embodiment, the process begins by producing by way of synthetic polynucleotide coupling, 
stochastically generated polynucleotide sequences. A library of expression vectors 
containing such stochastically generated polynucleotide sequences is formed. Next, host 
cells containing the vectors are cultured so as to produce peptides, polypeptides, or 
proteins encoded by the stochastically generated polynucleotide sequences. Screening or 
selection is carried out on such host cells to identify a peptide, polypeptide, or protein 
produced by the host cells which has the predetermined property. The stochastically 
generated polynucleotide sequence which encodes the identified peptide, polypeptide, or 
protein is then isolated and used to produce the peptide, polypeptide, or protein having 
the predetermined property. 
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A method of obtaining an oligonucleotide capable of carrying out a predetermined 
biological function. A heterogeneous pool of oligonucleotides, x+y+z nucleotides in 
length, is first generated. Each oligonucleotide has a 5 ! randomized sequence, x 
nucleotides in length, a central preselected sequence, y nucleotides in length, and a 3' 
randomized sequence, z nucleotides in length. The resulting heterogeneous pool contains 
nucleic acid sequences representing a random sampling of the 4.sup.x+z possible sequences 
for oligonucleotides of the stated length. A random sampling of the heterogeneous pool of 
oligonucleotides is introduced into a population of cells that do not exhibit the 
predetermined biological function. The population of engineered cells is then screened fo: 
a subpopulation of cells exhibiting the predetermined biological function. From that 
subpopulation of cells is isolated an oligonucleotide containing the preselected sequence 
and capable of carrying out the predetermined biological function. 

3 Claims, 7 Drawing figures Exemplary Claim Number: 3 
Number of Drawing Sheets : 7 



ABSTRACT : 



1 of 1 



10/12/00 6:59 PM 



Record Display Ford 




l&p_doc_l=PTFREV 



End of Result Set 



□ 



Generate Collection 



L17: Entry 2 of 2 



File: USPT 



Oct 20, 1998 



US -PAT-NO: 5824514 

DOCUMENT- IDENTIFIER: US 5824514 A 

TITLE: Process for the production of expression vectors comprising at least one stochastic 
sequence of polynucleotides 

DATE- ISSUED: October 20, 1998 

INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Kauffman; Stuart Alan Santa Fe NM N/A N/A 

Ballivet; Marc Geneva N/A N/A CHX 

US -CL- CURRENT: 435 / 91.1 ; 435 / 320.1 , 435/488, 435/489, 435 / 69.1 , 536 / 23.1 



The present invention is directed to a process for the production of a peptide, 
polypeptide, or protein having a predetermined property. In accordance with one 
embodiment, the process begins by producing by way of synthetic polynucleotide coupling, 
stochastically generated polynucleotide sequences. A library of expression vectors 
containing such stochastically generated polynucleotide sequences is formed. Next, host 
cells containing the vectors are cultured so as to produce peptides, polypeptides, or 
proteins encoded by the stochastically generated polynucleotide sequences. Screening or 
selection is carried out on such host cells to identify a peptide, polypeptide, or protein 
produced by the host cells which has the predetermined property. The stochastically 
generated polynucleotide sequence which encodes the identified peptide, polypeptide, or 
protein is then isolated and used to produce the peptide, polypeptide, or protein having 
the predetermined property. 
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Thermostable enzyme are subjected to mutagenesis to produce a thermophilic enzyme which is 
stable at thermophilic temperature and which has increased activities at least two- fold 
higher than the activity of the wild- type thermostable enzyme at lower temperatures, which 
are temperatures of 50. degree. C. or lower. 
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The present invention is generally directed to the evolution of new metabolic pathways and 
the enhancement of bioprocessing through a process herein termed recursive sequence 
recombination. Recursive sequence recombination entails performing iterative cycles of 
recombination and screening or selection to "evolve" individual genes, whole plasmids or 
viruses, multigene clusters, or even whole genomes. Such techniques do not require the 
extensive analysis and computation required by conventional methods for metabolic 
engineering . 
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In one aspect the invention discloses a matrix comprising a discrete population of random 
oligopeptides of the same length, the length being selected from about 4 to about 12 
L-amino acid residues, the population comprising at least 10% of all amino acid sequences 
of the selected length; and a heterogeneous population of antibodies comprising antibodies 
capable of binding to substantially every member of the oligopeptide population. 

92 Claims, 0 Drawing figures Exemplary Claim Number: 1 
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A composition of matter comprising a plurality of procaryotic cells containing diverse 
combinations of first and second DNA sequences encoding first and second polypeptides 
which form a heteromeric receptor exhibiting binding activity toward a preselected 
molecule, those heteromeric receptors being expressed on the surface of filamentous 
bacteriophage . 

32 Claims, 16 Drawing figures Exemplary Claim Number: 1 
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The invention relates to methods for manipulating nucleic acids so as to optimize the 
binding characteristics of an encoded binding protein by providing two or more nucleic 
acids encoding binding proteins having at least one set of splicing sites, the set of 
splicing sites flanking opposite ends of one or more encoded binding domains; mixing the 
nucleic acids to produce a parent population of mixed nucleic acids encoding binding 
proteins; and randomly incorporating the binding domains between the nucleic acids through 
the set of splicing sites to produce a different population of nucleic acids encoding 
binding proteins wherein at least one binding protein is characterized by substantially 
different binding characteristics than a member of the parent population. 

29 Claims, 1 Drawing figures Exemplary Claim Number: 1 
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Disclosed is a process of screening clones having DNA from an uncultivated microorganism 
for a specified protein, e.g. enzyme, activity by screening for a specified protein, e.g. 
enzyme, activity in a library of clones prepared by (i) recovering DNA from a DNA 
population derived from at least one uncultivated microorganism; and (ii) transforming a 
host with recovered DNA to produce a library of clones which is screened for the specified 
protein, e.g. enzyme, activity. 

15 Claims, 5 Drawing figures Exemplary Claim Number: 1 
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Disclosed is a process of performing Sexual PCR which includes generating random 
polynucleotides by interrupting or blocking a synthesis or amplification process to show 
or halt synthesis or amplification of at least one polynucleotide, optionally amplifying 
the polynucleotides, and reannealing the polynucleotides to produce random mutant 
polynucleotides. Also provided are vector and expression vehicles including such mutant 
polynucleotides, polypeptides expressed by the mutant polynucleotides and a method for 
producing random mutant polypeptides . 

14 Claims, 2 Drawing figures Exemplary Claim Number: 1 
Number of Drawing Sheets: 6 
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DOCUMENT- IDENTIFIER: US 5976862 A 

TITLE: Process for obtaining DNA, RNA, peptides, polypeptides, or proteins, by recombinant 
DNA technique 

DATE- ISSUED: November 2, 1999 
INVENTOR- INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Kauffman; Stuart Alan Santa Fe NM N/A N/A 

Ballivet; Marc Geneva N/A N/A CHX 

US -CL- CURRENT: 435 / 252.3 ; 435/471, 435/476, 435/6, 435 / 69.1 , 435 / 71.1 , 435 / 91.1 , 435/91.4 



The present invention is directed to a process for the production of a peptide, 
polypeptide, or protein having a predetermined property. In accordance with one 
embodiment, the process begins by producing by way of synthetic polynucleotide coupling, 
stochastically generated polynucleotide sequences. A library of expression vectors 
containing such stochastically generated polynucleotide sequences is formed. Next, host 
cells containing the vectors are cultured so as to produce peptides, polypeptides, or 
proteins encoded by the stochastically generated polynucleotide sequences. Screening or 
selection is carried out on such host cells to identify a peptide, polypeptide, or protein 
produced by the host cells which has the predetermined property. The stochastically 
generated polynucleotide sequence which encodes the identified peptide, polypeptide, or 
protein is then isolated and used to produce the peptide, polypeptide, or protein having 
the predetermined property. 
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Johnston; Stephen A. Dallas TX N/A N/A 

Barry; Michael A. Carrollton TX N/A N/A, 
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US -CL- CURRENT: 424 / 190.1 ; 424 / 184.1 , 424 / 185.1 , 424 / 188.1 , 424 / 201.1 , 424 / 207.1 , 
424 / 208.1 , 424 / 234.1 , 424 / 248 .1 , 424 / 263.1 , 424/ 264.1 , 435/325, 435/440, 435/455, 435/489, 
514/2, 530/403, 530/806, 530/825, 530/826, 5307868 

ABSTRACT: 

A general method for vaccinating against any pathogen is presented. The method utilizes 
expression library immunization, where an animal is inoculated with an expression library 
constructed from fragmented genomic DNA of the pathogen. All potential epitopes of the 
pathogen's proteins are encoded in its DNA, and genetic immunization is used to directly 
introduce one or more expression library clones to the immune system, producing an immune 
response to the encoded protein. Inoculation of expression libraries representing portions 
of the Mycoplasma pulmonis genome was shown to protect mice from subsequent challenge by 
this natural pathogen. Protection against Listeria. 
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US -CL- CURRENT: 435/6; 435/440, 435 / 91.2 , 536 / 25.4 , 536 / 25.42 
ABSTRACT : 

Disclosed is a process for forming a normalized genomic DNA library from an environmental 
sample by (a) isolating a genomic DNA population from the environmental sample; (b) at 
least one of (i) amplifying the copy number of the DNA population so isolated and (ii) 
recovering a fraction of the isolated genomic DNA having a desired characteristic; and (c) 
normalizing the representation of various DNAs within the genomic DNA population so as to 
form a normalized library of genomic DNA from the environmental sample. Also disclosed is 
a normalized genomic DNA library formed from an environmental sample by the process. 

14 Claims, 1 Drawing figures Exemplary Claim Number: 1 
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Recombinant enzyme libraries and kits where a plurality of enzymes are each characterized 
by different physical and/or chemical characteristics and classified by common 
characteristics. The characteristics are determined by screening of recombinant enzymes 
expressed by a DNA library produced from various microorganisms. 
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Disclosed is a process for identifying clones having a specified enzyme activity by 
screening for the specified enzyme activity in a library of clones prepared by (i) 
selectively isolating target nucleic acid from nucleic acid derived from at least one 
microorganism, by use of at least one polynucleotide probe comprising at least a portion 
of a nucleic acid sequence encoding an enzyme having the specified enzyme activity; and 
(ii) transforming a host with isolated target nucleic acid to produce a library of clones 
which are screened for the specified enzyme activity. 
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Disclosed is a process for identifying clones having a specified enzyme activity by 
screening for the specified enzyme activity in a library of clones prepared by (i) 
selectively isolating target DNA from DNA derived from at least one microorganism, by use 
of at least one probe DNA comprising at least a portion of a DNA sequence encoding an 
enzyme having the specified enzyme activity; and (ii) transforming a host with isolated 
target DNA to produce a library of clones which are screened for the specified enzyme 
activity. 
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ABSTRACT : 

Disclosed is a process for identifying clones ta^^^JbSi^iviS^' 
which process comprises (i) generating one ornore expression id libraries 

nucleic acid directly isolated from the 2JJ r ^ t is »f ^.^Sfigntifyi^ clones , 
utilizing an assay system. More pa rticular ly , c ||" " ± * or more expression libraries 
having a specified .activity of interest by ^> generating « or « envir P nment; 
derived from nucleic acid directly °^^ n ° :i ;^ c ^ e 1 o° J - substrates of interest; and (iii) 
exposing said libraries to a Particular ^"^c^ SSJated cell sorter to 
screening said exposed libraries utilizing a t subst rates . Also provided is a process 
identify clones which react with the substrate or sub s ^ates y generating one or 

for identifying clones having a specified activity of ^erest Dy I ) ^ isolated from 
m ore expression libraries ^J^^^J^^iSS^tili.ing an aLay requiring a 
SndSg^venror ?ne covaleSfmoa?! ication of a target, and a fluorescence activated cell 
sorter to identify positive clones. 
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